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D e scription 

A Local Network and a Method for Reproducing Audio and Video Data in Such a 

Network 

BACKGROUND OF THE INVENTION 

The present invention relates to the field of networks for multimedia systems, and in 
particular to the field of ring networks for automotive multimedia systems that transmit 
compressed data from data sources on the network to data sinks on the network for 
decoding/decompression. The description relates to a local network with several subscribers, 
which are connected to one another to form a ring network, by means of an optical data line for 
transmitting audio and/or video data as well as control data, also to a method for reproducing 
audio and video data in this local network. 

Device combinations are known which consist of two devicesj_-(i) a data source that 
provides fef^compressed audio and video dat a (e.g., , for example a DVD player), and (ii) a data 
sin k (e.g., , for example a TV-set)- whieb- that reproduces the received audio and video data_. 
conducted to it, by means of its loudspeakers and its picture tube. The DVD player and the TVset 
are here-connected to one another through a data line. With this combination, the compressed 
audio and video data stored on the digital versatile disk ( DVD ), that is both audio and video data, 
which are coded, among other standards, by the MPEG-2 standard, are read out, areand decoded 
by an appropriate MPEG-2 decoder in the DVD player, and are thus decompressed. Thea-tThe 
decompressed data are then transmitted through the data line to the TV_.-setT The TV set 
reproduces these decompressed data on its picture tube, for example as an FBAS signal 
corresponding to the video data received through the TV tuner. In a corresponding manner, the 
decompressed audio data in the TV receiver are conducted to an amplifier and then to loudspeakers 



connected thereto, so as to be reproduced. In this system, the data rate transmitted through the 
data line is very high. This imposes especially stringent requirements on the data line and on the 
bus which specifies the transmission format of the transmitted, decompressed data. Only a few 
audio and video signals can be transmitted through this data line simultaneously. 

For example, European patent the new EP 519 111 Bl discloses local networks with 
several subscribers, which are connected to one another to form a ring network-, by means of an 
optical data line. The optical data line transmits audio and/or video signals as well as control 
data. This local network has several subscribers, some of which (data sources) generate audio or 
video data and control data, and feed these into the ring network. Other -subscribers of the 
network (data sinks) accept the data intended for them, processes these data, and cause them to be 
reproduced. Data sources can be such as input data into the data line of the network as 
uncompressed data or as compressed data. Accordingly, the data sinks which receive compressed 
data have a bit stream decoder, which decodes or decompresses the compressed data, and then 
these decompressed data are processed for reproduction. The DVD player and TV set described 
above can be subscribers of this local network. In this case, this device combination will have the 
disadvantages described previously. 

Therefore, there is a need for system that does not require each data sink to include a 
decoder. 

It is the object of the invention to create a local network, especially for automotive 
applications, which optimally utilizes the maximum transmission capacity of the network and 
which at the same time is as economical as possible. 

The invention achieves this object by a local netw^ork with the characteristics of Claim 1, 
and by a method for transmitting audio and video data in a local network with the characteristics of 
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Claims 9 and 10, 



Advantageous developments are found in the subclaims > 



SUMMARY OF THE INVENTION 

Briefly, according to an aspect of the invention, a method for reproducing audio and video 

data in a local network includes transmitting compressed audio and video data from a data source 
through an optical data line to a data sink, and decompressing the received compressed audio and 
video data to provide decompressed data. The decompressed data is processed at the data sink to 
provide decompressed audio data and decompressed video data. The decompressed audio data and 
the decompressed video data are transmitted from the data sink onto the ring network, 

According to another aspect of the invention, a method for decompressing audio and video 

data in a local ring network includes, at a first data sink, (i) receiving compressed data transmitted 
along a transmission medium of a local ring network at a first data sink, (ii) processing the 
compressed data to provide a decompressed audio signal, and (ii) transmitting the decompressed 
audio signal onto the local ring network. At a second data sink, (i) receiving the compressed data 
transmitted along the transmission medium of the local ring network, (ii) processing the 
compressed data to provide a decompressed video signal, and (ii) transmitting the decompressed 
audio signal onto the local ring network.— 

The inventive local network, which is ideally suited for implementation in an automobile, 
transmits audio and video data jointly in compressed form from the data source, through the data 
line, to a data sink. In this data sink, the compressed audio and video data can first be conducted 
to a bit stream decoder to be jointly decoded (decompressed), and then conducted to a separation 
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Stage for separating the decompressed audio data from the decompressed video data, and then at 
least one data type is conducted, via the optical data line, to another subscriber of the network in 
order to be reproduced there. 

Alternatively, the jointly transmitted compressed audio and video data are first conducted 
to a separation stage to separate the compressed audio data from the compressed video data, and 
these separated data types are subsequently each conducted to a bit stream decoder and then to an 
output unit. At least one type of decompressed data is conducted, through the optical data line, to 
the output unit. The separation stage can here form a single unit with the bit stream decoder. If 
the local network is structured in this manner, the various data sources can make do without the 
decoders which they have previously contained, for example the bit stream decoder in a DVD 
player. In a DVD player, the bit stream decoder for video data may bei s-an MPEG-2 decoder, 
and for the audio data it is an MPEG-2 or a Dolby digital decoder. If, for example, several such 
data sources are to be disposed in a network, the invention now makes it possible to make do 
without this plurality of bit stream decoders in the individual data sources for the joint 
transmission of audio and video data. This reduces the costs of the network together with its 
subscribers. 

Only at the relevant data sink or sinks for compressed data is diere a single bit stream 
decoder for decompressing the corresponding video data and audio data, which regularly results in 
a reduction of the decoder components in the data sinks. 

The joint transmission of compressed audio and video data from the data source to the data 
sink or sinks utilizes the maximum data transmission capacity of the network more 
efficiently. much better. If the jointly transmitted audio and video data are first completely 
decoded by a bit stream decoder before they are separated by the separation stage, standardized 




devices for reproducing audio data or video data can be used as output units or as further data 
sinks. Typical devices for reproducing audio data are audio amplifiers with loudspeakers 
connected to them, and typical devices for reproducing video data are screens or projectors. In 
such a structure of the local network, the decompressed audio data and video data can also be 
reproduced by a network subscriber which is intended to reproduce other audio or video data from 
other data sources. This synergistic utilization of available subscribers for reproducing, for 
example, the audio data in a non-compressed form substantially reduces the costs of the local 
network with its various data sources and data sinks. One or both types of decompressed data, 
that is audio and also video data, can here be conducted- through the optical data line^ to the 
appropriate subscribers for reproducing these data. In this case, too, t The efficiency of data 
transmission is noticeably improved compared to the transmission of the p ure decompressed data^ 
transmission. 

In one embodiment, According to a special development of the invention, the jointly 
transmitted audio and video data are first separated from one another in a first data sink by means 
ef-a separation stage. The separated data are then Not until the following step, are they 
individually decoded in separate bit stream decoders, and are conducted, as decompressed audio 
data and compressed video dat a respectively, to the appropriate output units for reproduction. The 
compressed audio data and/or the compressed video data of the optical data line [sic] are here 
conducted to the local network and, through this, to an appropriate subscriber, which acts as a 
centralized data sink for these particular compressed data types. This data sink contains the bit 
stream decoder for decoding the received, compressed data. The bit stream decoder is thus 
centralized at the reproduction site, which tf ws-reducesing the number of bit stream decoders for 
the audio data and video data for the entire local network. This structure of the inventive local 
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network with transmission of the compressed audio data and transmission of the compressed video 
data optimally utilizes the maximum transmission capacity of the ring network. 

The inventive local network includes contains a control unit, which ispreferably is-situated 
in a data sink, and wbieb-controls the transmission of the data, whether these be compressed audio 
data, compressed video data, decompressed audio data and/or decompressed video data. These 
data are transmitted^ via the optical data line of the local network-, to the appropriate other 
subscribers- so that they can be reproduced there. This control unit assures that, at each moment, 
the appropriate transmission capacity for the transmission of data through the optical data line will 
be available. This control unit assures the allocation of the required data channels in the local 
network. 

In an advantageous development of the invention, t The data connection between the data 
sources and the data sinks can be controlled by means of control data transmitted through the data 
line. This assures a reliable buildup of the data connections, the assignment of the data sinks to 
the data sources, control of reproduction in the data sinks, and control of data decoding. In 
particular, it has proven beneficial to switch the bit stream decoder between several modes of 
decoding functiouT by means of t he transmitted control data. In this way, a single bit stream 
decoder, which especially is situated in the data stream before the separation stage, can read 
several compressed data formats and can correctly decompress them in accordance with the 
selected decoding function. It has proven beneficial to have a decoder for the video data 
compression formats, which typically comprise for example the MPEG-1 format, the MPEG-2 
format, and the JPEG format, as well as for the audio data compression formats, mainly the AGS, 
the MPEG-1, and the MPEG-2. This capability of switching the bit stream decoder between the 
individual decoding formats, can further reduce the number of required bit stream decoders and 
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thus thereby can further reduce the costs of the local network. 

These and other ob jects, features and advantages of the present invention will become more 
apparent in light of the following detailed description of preferred embodiments thereof, as 
illustrated in the accompanying drawings. 

DETAILED DESCRIPTION OF THE DRAWINGS 

Two preferred embodiments of the invention are shown in the drawings. 

FIG. igure 1 is a functional block diagram illustration of a multimedia shows an exemplary 
local networ k having a centralized , in which the bit stream decoder^ and is situated before the 
separation stage. 

FIG. i gttf^2 is a functional block diagram illustration of an alternative embodiment 
multimedia local network, shows an exemplary local network, in which the separation stage is 
situated before the bit stream decoders. 

DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 is a functional block diagram illustration of a multimedia local network 100. The 
network includes The local network shown in Figure 1 has four a plurality of subscribers 2, 3, 4, 
5, which are connected in a ring through an optical data line I. Each of the subscribers 2, 3, 4, 5 
has two connections to the optical data line 1 , one to an incoming optical data line 1 , and one to an 
outgoing optical data line 1. Audio data, video data, and also control data are exchanged among 
the individual subscribers through the optical data line 1 . 

The S subscribers 2 is configured as a data source 3-for compressed audio and video data. 
For example, the subscriber 2 may include ¥bis4s-a DVD player, which provides which delivers 
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beth -compressed audio and video dat a in compressed form , and wbieb-outputs these compressed 
audio and video data jointly, without any further processing in the sense of decompression, t o its 
outgoing data line 1 . The jointly transmitted compressed audio and video data are conducted-, 
vi athrough theis optical data line 1^ to the data sink 5. The data sink 5 includes , which conducts 
its incoming data to a bit stream decoder 6, which . — This bit stream decoder 6 decodes and 
decompresses the audio and video dat a, and provides4 nte decompressed audio data and video data 
- ^provided These are finally conducted to a separation stage 7 ^, which is part of the data sink 5. 
Theis separation stage 7 separates the jointly decoded audio and video data according to their type, 
and outputs these to the optical data line 1 for forwarding to the other data sinks 3,4. 

The data sink 5 also includes fe as-a control unit 8 , whic h that controls transmission of the 
mutually separated, decompressed data types , that is audio data and video data, from the data sink 
5, through the optical data line 1, to the other data sinks 3,4. Theis control unit Shefe-assures 
the allocation of the mutually separated, decompressed data types to the individual data channels in 
the single optical data line 1 . 

The separately transmitted, decompressed audio data and video data are situated after the 
data sink 5 in the direction of data flow. They are conducted to the data sink 4, which has a 
display screen 9. The decompressed input video data are processed in the data sink 4 into for 
example an electrical FBAS signal, which is used to drive the picture tube display 9 , so . By 
means of this video signal, the video signals can be reproduced visually. 

The decompressed audio data are conducted, via the data sink 4 and the data source 2, to 
the data sink 3, iO^where the decompressed audio data are processed, amplified, and are 
acoustically reproduced by the connected output unit s, for example, in the form of-loudspeakers 
1 1 . The audio signals conducted through the data line 1 may also be are also processed digitally, 
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especially by equalizing, fading, delay lines, and the like. 

Notably, the ^Bris local network of FIG.4gwe 1 has an vepy-economical data source 2, 
which does not require bas-^e-a bit stream decoder, and which outputs the generated audio and 
video data in compressed form to the data line 1. This loading of the network with compressed 
data by the data source 2 results in efficient utilization of the transmission capacity of the network. 
Furthermore, the local network preferably h as a single bit stream decoder 6 in a central data sink 
^5. The4s single bit stream decoder 6_decodes tiie compressed audio and video data which are 
jointly conducted to it from the data source 2, and conducts the decompressed data-, via the optical 
data line 1^ to the appropriate output units 9, 11, where they are reproduced. The use of a single 
bit stream decoder 6 results in a very economical design for the local network. 

The bit stream decoder 6 is able to decodes the compressed audio data and decompressed 
video data jointly and simultaneously in accordance with the particular compression format, andte 
conducts [this word in missing in the German] these decoded, decompressed audio and video data 
to the separation stage 7 ^, where these decompressed data are separated into individual data 
streams for audio data and video data. 

Despite the increased power required for the bit stream decoder 6, this centralization makes 
the local network very — more economical than systems that include distributed 
decoding/decompression . This is true A all the more so if several data sources and/or data sinks 
are present in addition to the single data source 2 and the single data smk 3 for audio data and the 
single data sink 4 for video data. Through the special design of the local network with the data 
sink 5, with its central bit stream decoder 6, all of these can be designed without their own bit 
stream decoder. 

This special design of the network, with a A ring topology and with a single optical data 
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line 1, in addition prevents undesirable interference from entering the data line. This is 
particularly desirable for applications in automobiles, of special interest for automotive use of the 
local network. This especially enhances the electromagnetic compatibility of the local network. 
The ring topology makes it possible to do without network nodes , and as a result - wteeh 
excellently u tilizes the maximum transmission capacity of the optical data line and respectively of 
die ring network. This achieves a local network which is not only economical but which 
efficiently u tilizes its maximum transmission capacity ^ especially efficiently. 

FIG. 2 is a functional block diagram illustration of an alternative embodiment multimedia 
local network. ¥ b eln this second preferred embodiment of the local network, as shown in Figure 
2, has three the subscribers 2, 3, 5 , which are connected to one another t hrough the optical ring 
data line 1. The data source 2 corresponds to data source 2, as this is shown m FJG_r4g«r€ 1. It 
generates compressed audio and video data and outputs these to the optical data line 1 . These data 
then pass through the data sink 3 to the data sink 5, which, by means of the separation stage 7, 
divides these compressed audio and video data into compressed audio data and compressed video 
data. The control unit 8 allocates the data channels in the optical data line 1 of the local network, 
for transmission of the compressed audio data to the data sink 3, 10, and for transmission of the 
compressed video data to the output unit 9 for video data. 

This output unit 9 has a bit stream decoder 6, which converts the compressed video data 
into a decompressed video signal, here an electrical RGB signal, which is reproduced on the 
display of the output unit 9. 

The data sink 3, 10 for the compressed audio data also has a bit stream decoder 6, which 
here is designed as an AC-3 decoder. Theis AC-3 decoder decodes the compressed audio data, 
and provides decompressed audio data conducts them to a processing and amplification stage 12, 
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which again conducts the processed and amplified audio signals to the loudspeakers 11. The latter 
convert the electrical audio signal from the processing and amplification stage 12 into an acoustic 
audio signal. 

This inventive structure of the local network, with a separation stage 7 in the compressed 
data stream, situated before the respective bit stream decoder 6 assigned to it, optimally utilizes the 
maximum transmission capacity of the local network. Exclusively compressed audio and video 
data are transmitted on the optical data lines 1 between the individual subscribers 2, 3, 5. 
Although this structure has a plurality of bit stream decoders 6, these are designed very 
specifically only as audio bit stream decoders 6 for decoding compressed audio data or only as 
video bit steam decoders for decoding compressed video data. Through this specific requirement, 
it is possible, despite the greater number of bit stream decoders 6, to keep the costs of the local 
network low, taking into account the optimized efficiency in utilizing the maximum transmission 
capacity of the network. 

Although the present invention has been shown and described with respect to several 
preferred embodiments thereof, various changes, omissions and additions to the form and detail 
thereof, may be made therein, without departing from the spirit and scope of the invention. 

What is claimed is: 
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List of Refer e nc e Symbols 

1 Optical data line 

2 Data source 

3 Data sink for the transmitted audio data 

I Data sink for the transmitted video data 

5 Data sink 

6 Bit stream decoder 

7 Separation stage 

8 Control unit 

9 Output unit for video data 

10 Data sink 

II Loudspeaker 

12 Processing and amplification unit for audio signals 
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REMARKS 

Claims 1-10 have been amended. Claims 11-16 have been added. Claims 1-16 remain. 
The specification has been amended following the translation from Germaa No new matter 
has been added. 

Examination on the merits is respectfully requested. 

If a telephone interview could assist in the prosecution of this application, please call the 
undersigned attorney. 



Respectfully submitted, 




Patrick J. O'Shea 
Registration No. 35,305 
Samuels, Gauthier & Stevens LLP 
225 Franklin Street, Suite 3300 
Boston, Massachusetts 02110 
Telephone: (617) 426-9180 xl21 
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VERSION WITH MARKINGS TO SHOW CHANGES MADE TO CLAIMS 

Amend claims 1-10 as follows: 

1 . (amended) A local network with a plurality of subscribers several subscribers, which are each 
connected to a ring network by means of an optical data line fl^to transmit audio and/or video 
data as well as control data, comprising: 

with at least one a first subscriber (2), which is configured as a data source ^ to provide 
fef compressed audio and video dataj^ 

with at least one a second subscriber (3), which is configured as a data sink (3) for t o 
receive fe e-transmitted audio data^ 

and with at least one more a third subscriber (A), which is configured as a data sinlc (1) 
fe f to receive the transmitted video data, 

a fourth such that at least one data sink (5) has subscriber that includes 

(i) a bit stream decoder (6) associated with it, to decode the incoming compressed 

audio and video dat a and provide decompressed data; 

i-(ii) a separating stage that receives said decompressed data and (?)4e-separates the 

jointly transmitted audio and video dat a within said compressed data to provide a 

decompressed video data signal and a decompressed audio data signal;- ; and 

(iii) a control unit (g) -that controls the transmission of said decompressed video data 

signal and said decompressed audio data signal onto which is designed to conduct one type 



of transmitted data to an output unit (9) for reproduction, said output unit being associated 
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with the data sink (5), and to conduct the other t)^pe of data, via the ring networke ptieat 
data lin©^ (1), to another data sink (10), which forwards its incoming data to its associated 
output unit (11) for reproduction. 

2. (amended) The local network of Gclaim 1 , characterized in that wherein the bit stream decoder 
^is situated before the separation stage f7)-in die data stream of the compressed audio and video 
data. 

3 . (amended) The local network of Gclaim 2, comprising characterized by several other data sinks 
which do not have any bit stream decoders and which forward the data conducted to them by the 
bit stream decoder of the data sink-(5)-to the output units associated with them. 

4. (amended) The local network of claim 1, one of the preceding claims, characterized wherein i fi 
tbat-the data sink (§)-with its bit stream decoder (6)-is separate from the other data sinks (3, A, 10) 
and is connected through an optical data line. 

5. (amended) The local network of €clai ms 1 and 4, characterized in that the data sink(§)-is 
connected to its associated output unit (9)-for reproducing one type of data, through a common 
optical data line ^for transmitting audio as well as video data. 

6. (amended) The local network of Gclaim 1, characterized in that the bit stream decoder (6) 
associated with the data sink(5)-is situated in the data stream of compressed audio and video data 
after the separation stage f?)-of the data sink-(5), and that at least one other bit stream decoder^ 
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in the other data sinks (3, ^, 10) decodes the separated data that are transmitted through the optical 
data line. 



7. (amended) The local network of claim 1, wherein said one of the preceding claims, 
characterized in that the bit stream decoder (6) -CQmprises an MPEG-1 decoder^T^ MPEG 2 
decoder, an AC 3 decoder, and/or a JPEG decoder. 

8 . (amended) The local network of claim 1, wherein one of the preceding claims, characterized in 
tbat-the bit stream decoder (6)-can be configured as switched, by means of the transmitted control 
data, as an MPEG-1 decoder, an MPEG-2 decoder, an AC-3 decoder, or an JPEG decoder 
depending upon the transmitted control data received over the ring network by the bit stream 
decoderT 

9. (amended) A method for reproducing audio and video data m a local networ k, comprising: 
according to Claim 1, characterized in that transmitting compressed audio and video data are 
conducted from a data source through an -the-optical data line to a data sink; 
receiving said compressed audio and video data; 

decompressing received compressed audio and video data to provide decompressed data; 

processing said decompressed data at the data sink to provide decompressed audio data and 

decompressed video data; and 

transmitting said decompressed audio data and said decompressed video data from the data 

sink onto the ring network. 

(5), and that, in this data sink (5), the compressed audio and video data are decoded by means of 
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the bit stream decoder (6), and then are separated by a separation stage (7) into audio data and 
video data, and that these separated data are conducted to the separate output units (9, 11) for 
audio data and video data respectively , and are reproduced there, at least one type of the decoded 
data being transmitted through the optical data line (1). 

10. (amended) The method of claim 9, wherein said step of receiving, decompressing, processing 
and transmitting occur in the same data sink. A method for reproducing audio and video data in a 
local network in accordance with Claim 6, characterized in that the compressed audio and video 
data are conducted from a data source (2), via the optical data line (1), to a data sink (5), that, in 
the latter, the compressed audio and video data are separated by means of a separation stage (7), 
and these separated compressed data are conducted to different bit stream decoders (6) in different 
data sinks (5,3, 10), are decoded and then reproduced there, at least one type of compressed data 
being transmitted through the optical data line (1). 

Add claims 11-16 as follows: 

--11. A method for decompressing audio and video data in a local ring network, comprising: 
at a first data sink, (i) receiving compressed data transmitted along a transmission medium 

of a local ring network at a first data sink, (ii) processing said compressed data to provide a 
decompressed audio signal, and (ii) transmitting said decompressed audio signal onto the local ring 
network; and 

at a second data sink, (i) receiving the compressed data transmitted along the transmission 

medium of the local ring network, (ii) processing said compressed data to provide a decompressed 
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video signal, and (ii) transmitting said decompressed audio signal onto the local ring network. - 

-12, The local network of claim 1, wherein said bit stream decoder comprises an MPEG-2 
decoder.- 

-13, The local network of claim 1, wherein said bit stream decoder comprises an AC-3 
decoder,- 

—14. The local network of claim 1 , wherein said bit stream decoder comprises aJPEG decoder, - 

-15. The local network of claim 1, wherein said bit stream decoder comprises a video decoder 
and an audio decoder,- 

-16. A subscriber unit for use in a local network that includes a data source which provides 
compressed multimedia data, a first data sink that plays back decompressed audio data, and a 
second data sink having a display device that plays back decompressed video data, wherein said 
subscriber unit, the data source and the first and second data sinks are each connected to a ring 
network by an optical data line to transmit onto and receive data from the ring network, said 
subscriber unit comprising: 

(i) a bit stream decoder that decodes the compressed audio and video data and provides 
decompressed data indicative thereof; 
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(ii) a separating stage that receives said decompressed data, and separates audio and video 
data within said decompressed data to provide a decompressed video data signal and a 
decompressed audio data signal; and 

(iii) a control unit controls the transmission of said decompressed video data signal and said 
decompressed audio data signal onto the ring network. - 
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